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The design of mine pillars involves the determination
of proper siz6s of piltari conpatible with the expected load
and- thle in situ si,rength of f'he coal. When sizing nine
pi l lars factors such as'Bi . I lar ' Ioad ( the stress on pi l lars)  ,
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INTRODIrcTTON

pil lar strenclth. and the factors of safetv'
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There are two approaches to coal pil lar designr._the
ultirnate strength ap-p-roach and the Proqressive failure
approach.

The ultlnate atrengtb approach contends that pillars
wil l fail when the supftied-load reaches the compresslye
strengtlr of the piLlar-s-. This approach presumes - that the
load-6earing cap"Lity of a pillar reduces to zero the noment
its ultinatL r€r"ng€tt is e-xceeded. In the United States,
the Federal Coal l{ine Health and Safety Act of 1969
prescribes the safety concept of fa_ilure initiation aa the
Lriterion rather thah ultinate failure. Probably due to
sirnpficity I{SIIA and other agencigs.use_ the ultinate strength
appioacn ifricn results in an additional margin of safety'

The ProgresgLva failure approach considers the
nonuniforn st-ress distributi.on in the pillar; failure
initiates at the nost cnrcial point and propagates gradually
to ultinate failure. This approach nore closely represents
what actually happens in the uining procesE'

For the purPose of this section fotmuLas from both the
ultinrate stringitr approach and the progressive failure
approach wil l be used for comparison.
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PXITLAR I'.OAI)

The sinplest and most often used approach to deter:mine
the pillar load, ot !!ore correctly the avelage pillar
stres! r,. is by the tributary area method. This 3pproach
assumes that , there are uniforn stress distributions and
thai there is 

'a 
large extent of mining. The average pillar

Load for such cases can be calculated from

,

SP =  [1 .1H(w +  B)  (L  +  B)  l /  $  x  L )

where SP = pil lar load (average pil lar stress) in psi,

H = depth below surface, ft,

B = width of opening (room or entry), ft,

W = pi l lar  width,  f t ,

L = pil lar length, ft.

The above formula was used to detetmine averaqte pl}l'ar
stress for coal piJ.lars at Genwal Coal Company'

PTLLAR S.rRENGIE

The strength of coal pil lars, ie., tft" ult inate load
per unit area, is dependent uPon three elements: (1) tltg
!iz" or volume effect (strength reduction from a small
laforator)z specimen of coal to a full-size coal pit-r ar) , (21
the effeCt df pil lar geornetry (shape effec!), and (3) the
properties lcorniressivd strengtnl of the coal naterial.
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Size Effect

The size effect is best characterized by the concept of
the rrcrit ical sizerr. Crit ical size sinply nea-ns for cubical
specinens of coal the strength decreases with increasinq
specirnen size until the strength becomes nearly constant
florn a certain ltcritical specinen sizert onward. The size
characterizes the difference .in the strength between the
small-size specimens tested 

'Ln the laboratory and the
large-sized coal pil lars mined in situ.

Hustnrlid, ].976 has shown that the scaling of coal
properties frorn }aboratory measured data to field values can
be satisfactorily achieved by the following:

pcube = k/ (36)L/2

In the above equations, the constant k must be
determined for each coal seami k is obtained as shown below

[  =  €c1O1r/z

€c = uniaxial compressive strength of
coal specimeng tested in lab, Psi.

D = diameter or cube side dimension, in.

I

where

Shape Effect

of the five available pil lar strength formulas,
Obert-Duvall, Holland-Graddy, Holland, Salamon-Muro, and
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o Coal Pillar Desigrn
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Bieniawski, the most colnmonly used formula in coal when

"""iuating 
on an ultimate strength approach ls Bieniawski'

0p  =  €cube ( .64  +  0 .36  w/ } ; . ' l

where €p = pil lar strength'

1,1 = pil lar width, ft '
t

h = mined height.

The results of underground test on coal -pillars
performed by Wagner (Lg7 4l have shown that pillars of
iectangular 

-crosi 
section are about 40 pct stronger than

square pillars of the same width and height.. This suqgests
tliat th; €p number obtained above can be increased !'V 40
pct. wagnel measured the stress dlstributed across- pillars
it vari5us stages of deformation and found that the
perimeter of a iiff.r is capabl.e of carrying relatively
iittfe stress, 6ut this poriion of the pil lar- prorrides
lateral confinenent, whicd enhances the strength at the
center of the piliar. !{hich supports the progressive
failure theory.

I{hen considering the Progressive failure approach to
pil lai design the fof fowini f-omula naLl ceII iormulatt (2I

nay be used.

€p = plllar strengthwhere

W = pi l lar  width,  f t -

h = mined height.

The trall cell formulan was derived from measuring
stresses in the field then constntcting fomulas based upon
field data. The fotmula is an average of four of the most
corumonly used fomulas for pillar strength.
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A factor of safetY F

strength of a Pil lar to the

Coal Pil lar Deslgn
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is d,efined as the ratio of the
Ioad acting on it. Thus,

I

r = €plsp

It is concluded that factors of slfety ran-ging from 1'5

to 2.O are .tptopriate foi roon-and-pil1ar coal nining when

using the Bieiriiaritri rornura for pilrar strengtfr'-ggi'd4ia€

f or the stability factors using.lt-t" Bieniawski fomula are

as folLows for nobm-and-pil lar nining:

Nonre t rea t ing  pane ls  . . "oo . . "  1 '5
Rgtrgat paneis- " " " " .. " " " 2'O
M a i n s  " o " " " t ' t " " " " " . . '  

z t O

aar i ier  p i l lars  " " . . " " " " '  2 '5

A11 pillar for:mulas have there own safety factors and

the aieniawski safety r.ttors should not be appried. - to

HolLand-caaay, on-ert--duv"ii, Ho-lland, Salamon-Munro or other

formulas. FormuLas catculited from the above formula nay

n"i apPly to otner pillar strengrth nethodology'

In addition, it should be noted ttrat safety- factors are

mine sfecific. For 
"*"rpi", " 

safe_ty factor of 1.2 nay be

adeguate and stable at cenwar coal coupany, but may fail at

sorn6 other mine in the same vicinity'

It must be emphasized, however' thlt these figures

should be used as a g"ldl only and the loqa1 rnininq

experience nust and uilf 
-le 

taken into consideration'

o



The following pages show calculations for safety
factors using the aUbvL formulas at various- depths. It
should be noled that a €cube strength used is 2'4OO psi.
Mining history at Genwal proves that this is a low
approiination Lnd extrenely consentative estimate, of the
uniaxi4l compressive strength of Genwal coal. Of the three
sanpled testia at Serata cebnechanics, Inc. (qee appendix 5-1
of current l{RP) two of the samples exhibited obsenred
cracks on the surfaces prior to testing. lfhis artif icially
lowered the compressive strength values.

Because of the qual,ity of the overlying strata (i.e.,
massive sandstonesi fLw frJctures; and benefits of geologic
strrrctures creating a bridging effect) lower stresses are
being applied to the underlying Hiawatha coal seam than have
been-calLulated. Thus, uti l izing this understanding results
in a greater factor of safety than has been calculated.

As requested by the USFS on 9/2L/94 a-safety factor of
2.5 wil l be used under perennial streams with cover of less
than IOOO' and a safety factor of  2.0 wi l l  be used in areas
of more than 1000'  of  cover.

Coal Pil lar Design
Genwal Coal ConPanY
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Method Revisited: Coal Plllar
Fleld Investigatione. Bul{ines
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Coal Pil lar Design
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::v::==
(H )
(h )
(1 )
(w)
(B)

(  €c1
(D)

100
'7  . 5

70
65

20

2  , 4OO
2 .84

222
4 r045
674 .L

2 ,642
3  , 494

0 .51

11 .88
1 ,5 .71

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Mining Depth from surf=
Mining Height =

Centers Length ) =
width =

l{idth of entries =

Uniax ComP Stren Lab =

D of L,ab SPecimen =

( L )
(w)

ICalculationsrl

(sP)
(K )
(€cube)

(€p)

Plllar lengrth
Pil lar width

Pil. lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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Feet
Feet

PSI
Dirnensionless
PSI

50
45

PSI*
PSI

(F )

* Adjusted as suggested bY l{agner
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o Coal Plllar Design
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surf=

t -

=

I.ab =

NINPUT
=======-

(H )
(h )
(1 )
(w )
(B )

(€c )
(D )

Hining DePth from
Mining Height
Centers Length

width
I{ldth of entries

Uniax conP Stren
D of Lab SPecimen

100
7 .5
120
L20

20

2 r4OO
2.84

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rrCalculationsrl
==-==========:===

(L )
(w)

Plll.ar length
PiLlar width

Pil lar Stress
K Factor
Adjust Strength

Pillar Strength
Ultfunate
Progressive

Recovery

SafetY Factor
Ultinate
Progressive

=

1OO Feet
1OO Feet

(  sP)
(K)
( 0cube)

(€p)

(F )

158
4 rO45
67  4 .L

5 r134
6 r598

0 .31

32.4L
41 .65

PSI
Dimensionless
PSI

PSI*
PSI

t

* Adjusted as suggested bY Wagner
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o Coal Piltar Design
Genwal Coal ConPanY

IIINPUT
===:===

(H)
(h )
(r)
(w)
(B)

(  €c )
(D)

Mining DePth from surf=
Mining Height =

Centeis Length ) =

l{idth =

I{idth of entries =

Uniax ComP Stren Lab =

D of Lab SPecinen =

250
7 .5

70
65

20

2  , 4OO
2 .84

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rf Calculationsrt
============--====o
(r)
(vf)

Pillar length
Pil lar width

Pi l lar  Stress
K Factor
Adjust Strength

Pillar Strength
Ultfunate
Progressive

Recovery

SafetY Factor
Ultinate
Progressive

=

ApPendix 5-2
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PSI
Dimensionless
PSI

PSI*
PSI

t

50 Feet
45 Feet

(sP)
(K)
(Gcube)

(ep)

556
4  , 045
67  4 .L

2  r642
3  , 494

0 .51

4 .75
6 ,28

(F )

* Adjusted as suggested bY l{agner
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o Coal Pll lar Design
Genwal CoaI- conpany

'IINPUT
========

(H)
(h )
(1 )
(w)
(B)

(  €c)
(D)

Mining DePth from surf=
Mining Height =

Centeis Gngth ) =

width =z

width of entries =

Uniax ComP Stren Lab =

D of Lab SPecimen =

250
'7 .5

L20
120

20

2  , 4OO
2 .84

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rrcalculationsn
=============:===

(L )
(w)

PiL1ar length
Plllar width

Pil lar Stress
K Factor
Adjust Strength

Pillar Strength
Ultinate
ProgresEive

RecoverY

Safety Factor
Ultinate
Progressive

APPendix 5'2
Marlhall' Page 10
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Feet
Feet

PSI
Dinensionless
PSI

100
100

396
4r045
674 .1

5 ,  134
6r598

0 .31

L2 .96
16 .66

(sP)
(K)
( €cube)

(  €p)

(F )

PSI*
PSI

* Adjusted as suggested bY wagner
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a Coal Pil lar Design
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II INPUT
--=======

(H)
(h )
(1 )
(w )
(B )

(  oc)
(D)

l,lining DePth fron surf=
Mining Height =

Centers Length =

width ) =

I{idth of entries =

Uniax ConP Stren Lab =

D of Lab SPecinen =

500
7 .5

70
65

20

2 ,4OO
2 .84

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rrCalculationsrr
=======:=========

( L )
(w)

Pillar length
Pil lar width

Pl l lar  Stress
K Factor
Adjust Strength

Pil lar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultimate
Progressive

50
45

L ,LLz
4 ,O45
674 .L

2  r642
3  , 494

0 .51

2 .38
3 .  14

Feet
Feet

PSI
Dinensionless
PSI

(sP)
(K )
( €cube1

(  ep) PSI*
PSI

(F )

* Adjusted as suggested

=

by l{agner

o Appendix 5-2
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:3:::==
t .

(H) Mining DePth from
(h) Mining lleight
(1) Centers length
(w) width
igi width of entries

(€c) Uniax ComP Stren
iol ' D of r,ab specimen

Coal Pil lar Design
Genwal Coal ComPanY

Lab --

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Feet
Feet

PSI
Dimensionless
PSI

PSI*
PSI

t

surf=

l =

500
7 .5
L20
L20

20

2 r4OO
2.84

rrCalculationsrr

o
( L )
(w)

Pillar Iength
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultiroate
Progressive

Recovery

Safety Factor
Ultimate
Progressive

by Wagner

100
100

792
4,045
674 .L

5 ,L34
6 ,598

0 .31

5 .48
8 .33

(  sP)
(K )
(€cube)

(ep)

(F )

* Adjusted as suggested

t
Appendix 5-2

Marshall Page Lz
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CoaI Pll lar Design
Genwal Coal ConPanY

::Y::==

(H )
(h )
( 1 )  ! .

(w)
(B)

(€c1
(D)

540
7 .5

70
65

20

2 ,4OO
2 .84

1 ,201
4 r045
674 .L

2 t642
3  , 494

0 .51

2 .20
2 .9L

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Mining DePth from surf=
Mining Height =

Centers Length =
Width =

width of entries =

Uniax Conp Stren Lab' =

D of Lab Specinen =

t tCalculationsrl
============:====

(L )
(w)

PilLar length
Pil lar width

Pil lar Stress
K Factor
Adjust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive

ApPendix 5-2
llarshall Page 13
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Feet
Feet

PSI
Dinensionless
PSI

PSI*
PSI

t

50
45

(sP)
(K )
( €cube)

(  €p)

(F )

* Adjusted as suggested bY waqner



Coal Pillar Design
Genwal Coal ConPanY

::v::==
(H) Mining DePth from surf=
(h) Mining Height =

(I) Centers Length =

(w) Width ) =

(gi width of entries =

(€c) Uniax CornP Stren Lab =

(ot D of r,ab specimen =

530
7 .5

7A
65

20

2 r4OO
2.84

50
45

1 ,  401
4 rO45
674 .L

2  r642
3  , 494

0 .51

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rCalculationsn
:===============

(L )
(t{)

Pillar length
Pll lar wldth

PiIIar Stress
K Factor
Adjust Strength

Pillar Strength
Ultinate
Progressive

Recoverl

Safety Factor
Ultinate
Progressive

Feet
Feet

PSI
Dinensionless
PSI

(sP)
(K)
( €cube)

(  €p)

(F )

PSI*
PSI

* Adjusted as suggested

=  1 .89
=  2 .49

by Wagner

ApPendix 5-2
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Coal Pil lar
Genwal Coal

Mining DePth from surf=
Mining Height =

Centers Length =
Width =

t{idth of entries =

Uniax ConP Stren Lab =

D of Lab SPecimen =

Design
CompanY

::v::==
(H )
(h )
( 1 )  ' ! '

(w)
(B)

(0c1
(D)

750
7 .5

70
65

20

2 ,4OO
2 .84

Feet
Feet
Feet
Feet

Feet

PSI
Inches

rrCalculationsrr
============:====

( L )
(w)

Pillar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ul,tinate
Progressive

Recovery

SafetY Factor
Ultinate
Progressive

ApPendix 5-2
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Feet
Feet

PSI
Dinensionless
PSI

PSI *
PSI

*

50
45

(sP)
(K)
( €cube)

(  €p)

(r)

1 r668
4  rO45
674 .L

2  , 642
3  , 494

0 .51

1 .  58
2 .09

* Adjusted as suggested bY Wagner

o



f,
Coal Pil lar Design

Genwal CoaL ComPanY

::v::==
(H) l{ining Depth from
(h) l{ ining Height
( f ) , .  Cen te rs  Leng th
(w) width
(B) width of entries

surf= 750
7 .5
L20
120

20

2 ,4OO
2 .84

1 ,188
4 ,O45
674 .L

5 r134
6 ,598

0 .31

4 ,32
5 .55

Feet
Feet
Feet
Feet

Feet

PSI
Inches

(€c )
(D)

Uniax Conp Stren Labr
D of Lab Specimen

rrCalculationsrl

( L )
(w)

Pillar length
Pil lar width

PlLlar Stress
K Factor
AdJust Strength

Pl1lar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive

Appendix 5-2
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PSI
Dinensionless
PSI

PSI*
PSI

t

100 Feet
100 Feet

(sP)
(K)
( €cube1

(€p l

(F )

* Adjusted as suggested by Wagner

o



Coal Pil lar Design
Genwal Coal ConPanY

::v::==
(H) Mining Depth frorn surf=
(h) Mining Height =
(1) !. Centers Length =
(w) Width =
(B) l{idth of entries =

(€c) Uniax comp Stren Lab^ =
(D) D of Lab Specirnen =

rrCalculationsrl

1 r000
7 .5

70
65

20

2 t4OO
2 .84

50
45

2 ,224
4 ,O45
67  4 .L

2  , 642
3  , 494

0 .5L

1 .  L9
L .57

Feet
Feet
Feet
Feet

Feet

PSI
Inches

(r)
(w)

Pillar length
Pi l lar  width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive

Feet
Feet

PSI
Dirnensionless
PSI

o
(sP)
(K)
( 0cube)

(ep)

(r)

PSI*
PSI

* Adjusted as suggested by Wagner

o Appendix 5-2
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Coal Pillar Design
Genwal CoaI ConPanY

::Y:L=

(H)
(h )
(1 )  , .
(w)
(B)

(  €c )
(D)

Mining Depth from
Mining Height
Centers Length

width
Width of entries

Uniax Comp Stren
D of Lab Specimen

Lab =

surf=
=

=

1 r000
7 .5
120
L20

20

2 ,4OO
2 .84

100
100

l , ,  584
4 ,O45
67  4 .L

5 ,  134
6 r  598

0 .31

3 .24
4 .L7

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Feet
Feet

PSI
Diruensionless
PSI

trCalculationsrl

( L )
(r{)

Pillar length
Pil lar width

Pil. lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultimate
Progressive

Recoverl

Safety Factor
Ultinate
Progressive

Appendix 5-2
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(sP)
(K)
( €cube)

( ep)

(r)

PSI *
PSI

* Adjusted as suggested by wagner

,



Coal Pil lar Design
Genwal Coal ConPanY

::v::==
(H) Mining Depth from surf=
(h) Mining Height =
(I) ,. Centers Length =
(w) Width =
(B) I{idth of entries =

(€c; Uniax Cornp Stren Lab^
(D) D of Lab Specirnen =

nCalculat ionsn

L ,25O
7 .5

70
65

20

2  , 4OO
2 .84

2 ,78L
4 ,O45
67  4 .1

2  , 642
3  , 494

0 .51

0 .95
L .26

Feet
Feet
Feet
Feet

Feet

PSI
Incbes

Feet
Feet

PSI
Dinensionless
PSI

PSI*
PSr

t

50
45

(r)
(w)

Pi l lar  length
Pi l lar  width

PiIIar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive

Appendix 5-2
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o
(sP)
(K )
( €cube)

(€p)

(F )

t Adjusted as suggested by Wagner

o



CoaI Pillar Design
Genwal Coal ConPanY

NINPUT

(H)
(h )
( r )  r
(w)
(B)

(€c1
(D)

(sP)
(K)
( €cube1

(€p)

(F )

Mining Depth from
Mining Height
Centers Icngth

width
l{idth of entries

surf=

=

=

L  , 25O
7 .5
L20
L20

20

2 ,4OO
2 .84

100
100

1 ,  980
4  rO45
674 .L

5 ,L34
6 r598

0 .31

2 .59
3 .33

Feet
Feet
Feet
Feet

Feet

PSr
Inches

Uniax Conp Stren LabT
D of Lab Specinen

frCalculationsrr

(r)
(w)

PiIIar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive

Appendix 5-2
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Feet
Feet

PSI
Dinensionless
PSI

PSI*
PSI

* Adjusted as suggested by Wagner



f;
II INPUT

(H )
(h )
(1 )  r
(w )
(B )

(  €c1
(D)

rrCalculationstl

Coal Pil lar Design
Genwal Coal ConPanY

surf=Mining Depth from
Mining lleight
Centers Length

width
Width of entries

Uniax Comp Stren Lab.
D of Lab Specimen

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Feet
Feet

PSI
Dimensionless
PSI

1,  5oo
7 .5

70
65

20

2 ,4OO
2 .84

3 ,337
4 ,O45
67  4 .L

2  , 642
3  , 494

o.  51

o.79
1 .  05

50
45

(r)
( ! {)

Pillar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pil lar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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(sP)
(K )
( €cube)

(€p)

(F )

PSI *
PSI

* Adjusted as suggested by Wagner



Coal Pll lar Design
Genwal Coal ComPanY

::Y::==
(H) Dllning Depth from surf=
(h) l.lining Height =
(1) ,. Centers Length =
(w) l{idth =
(B) Width of entries =

(€c) Uniax Comp Stren Labr =

ipl ' D of r,ab 
-specimen

rrCalculationsn

PiIIar length
Pil lar width

Pil lar Stress
K Factor
AdJuet Strengrth

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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Feet
Feet
Feet
Feet

Feet

PSI
Inches

PSI
Dinensionless
PSI

PSI*
PSI

t

1 ,  5Oo
7 .5
L20
L20

20

2 r4OO
2.84

2 ,376
4 ,O45
674 .L

5 ,  1 .34
6 ,  598

0 .31

2 .L6
2 .78

(r)
(w)

100 Feet
10O Feet

( sP)
(K)
( €cube)

(€p)

(F )

* Adjusted as suggested by wagner



CoaI Pil lar Deslgn
Genwal Coal ConPanY

::v::==
(H) Mining Depth from surf=
(h) Mining Height =
(1) ,. Centers Length =
(w) Width =
(B) t{idth of entries =

(0c) Uniax Corop Stren lab. =
(D) D of Lab SPecimen =

trCalculationsn

L ,750
7 .5

70
65

20

2 ,4OO
2 .84

3 r893
4 rO45
674 .L

2  , 642
3  , 494

0 .51

0 .  58
0 .90

Feet
Feet
Feet
Feet

Feet

PSI
Inches

( L )
(w)

(  sP)
(K )
( €cube)

(ep)

Pillar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strengrth
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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Marshall Page 23

oe/ 02/e4

PSI
Dinensionless
PSI

PSI*
PSI

t

50 Feet
45 Feeto

(F )

* Adjusted as suggested by l{agner



Coal Pil lar Deslgn
Genwa1 CoaI ComPanY

::I3:==

(H )
(h )
( r )  r .
(w)
(B)

rrCalculationsrl

Mining Depth from surf=
Mining Height =
Centers Length =

width =
I{idth of entries =

Uniax Comp Stren Lab. =
D of Lab Specimen =

Feet
Feet
Feet
Feet

Feet

PSI
Inches

PSI
Dinensionless
PSI

(oc)
(D)

(r)
(w)

1 r75O
7 .5
120
120

20

2 r4OO
2.84

2  1772
4  rO45
674 .L

5 rL34
6 ,  598

0 .31

1 .85
2 .38

(sP)
(K)
( €cube)

(€p)

(F )

Pillar length
Pil lar width

Pil lar Stress
K Faetor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Ultinate
Progressive

Safety Factor

Appendix 5-2
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100 Feet
100 Feet

PSI*
PSI

* Adjusted as suggested by wagner



o, Coal Pll lar Design
Genwal CoaI ComPanY

H:::=-
(H) Mining Depth from surf=
(h) Mining Height =
(f ) '. Centers Iength =
(w) Width =
(B) I{idth of entries =

(€c) Uniax Conp Stren Labr =

iol- D of r.,ab specimen 
' :

rrCalculationsrr

Pil lar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultirnate
Progressive
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Feet
Feet
Feet
Feet

Feet

PSI
Inches

PSI
Dimensionless
PSI

PSI*
PSI

t

2 r0oo
7 .5

70
65

20

2 ,4OO
2 .84

50
45

4  , 449
4  rO45
67  4 .L

2 ,642
3  , 494

0 .51

0 .59
o .79

(r)
(w)

Feet
Feett

(sP)
(K)
( €cubel

(€p)

(r)

* Adjusted as suggested by lilagner



o Coal Pil lar Design
Genwa1 Coal ComPanY

::::::==

(H )
(h )
(1 )  ,
(w )
(B )

(  oc)
(D)

2,0o0
7 .5
L20
L20

20

2 ,4OO
2 .84

100
100

3 r168
4 ,O45
674 .L

5 ,  134
6 ,  598

0 .31

L .62
2 .08

Feet
Feet
Feet
Feet

Feet

PSI
Inches

Uining Depth from surf=
Mlning lleight =
Centers Length =

Width =
Width of entries =

Uniax Conp Stren Lab^. =
D of Lab 3pecinen 

' =

rrCalculationsn

(L )
(w)

Pillar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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oe /  o2 /94

Feet
Feet

PSI
Dimensionless
PSI

(sP)
(K )
( €cube)

(ep)

(F )

PSI*
PSI

* Adjusted as suggested by wagner

o



O,
Coal Pil lar Design

Genwal Coal ConPanY

:g:g==

(H) Mining DePth from surf=
(h) l{ lning Height =
( I) ,. Centers Length =
(w) Width =
(B) Width of entries =

(8c1 Uniax ConP St'ren Lab^ =

iol ' D of r,ab specimen 
' =

rrCalculationsrr

2 ,25O
7 .5

70
65

20

2 ,4OO
2 .84

50
45

5 roo5
4  rO45
674 .L

2  , 642
3  , 494

0 .51

0 .53
0 .70

Feet
Feet
Feet
Feet

Feet

PSI
Inches

(r)
(t{)

Pil lar length
Pil lar width

Pil lar Stress
K Factor
AdJust Strength

Pillar Strength
Ultinate
Progressive

Recoverl

Safety Factor
Ul,tinate
Progressive
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Feet
Feet

PSI
Dimensionless
PSI

(sP)
(K)
( €cube1

(€p)

(r)

PSI*
PSI

* Adjusted as suggested bY waqner



O)
Coal Pil lar Design

Genwal Coal comPany

:s:::==
(H) Mining Depth from surf=
(h) I'lining Height =
(I) ,. Centers L,ength =
(w) width =
(B) Width of entries =

(0c) Uniax Comp Stren Labl =
(D) D of L,ab Specimen =

rrCalculationsn

2  , 25O
7 .5
1,20
L20

20

2 t4OO
2 .84

L00
100

3  r564
4  rO45
674 .L

5 ,  134
6 ,598

0 .31

L .44
1 .85

Feet
Feet
Feet
Feet

Feet

PSI
Inches

(r)
(w)

Pillar length
Pll lar width

Pil lar Stress
K Factor
AdJust Strength

PilLar Strength
Ultinate
Progressive

Recovery

Safety Factor
Ultinate
Progressive
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Feet
Feet

PSI
Dinensionless
PSI

PSI*
PSI

t

(sP)
(K)
( €cube)

(  €p)

(F )

* Adjusted as suggested by Wagner
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Genwal coal corpany
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